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1.
Case Example:
A patient with psychosis and cannabis use…



A Patient with Psychosis and Cannabis Use, 1:
Presentation

• 21 yo male college senior admitted to residential SUD tx
• Parents concerned about deteriorating academic performance 
• Odd behavior
• increased social isolation

• Onset of psychosis in the context of daily cannabis use

• Psychotic syndrome with delusions, perceptual abnormalities, mood shifts, 
cognitive impairment

• Progressive deterioration of functioning in school and socially



2. 
Overview/Significance



Significance, 1:  
Scope 

• Cannabis use and use disorder are common and increasing in 
prevalence in the US

• Tetrahydrocannabinol (THC) concentrations in cannabis products 
are rising

• High co-occurrence of cannabis use in psychosis

• Growing concern among clinicians encountering psychosis in 
cannabis users



Significance, 2: 
Harms

• Greater recognition of cannabis harms in patients with psychosis

• Harmful effects on the course of psychosis(Prieto-Arenas 2022)

• more severe symptoms

• increased risk of relapse 

• longer hospital admissions

• lower quality of life

• Effects are dose-dependent
• worse outcomes in frequent users and users of high-potency strains (Chesney 2024)



Significance, 3: 
Complexity…

• Relationships between cannabis and psychosis 

• well-established

• complex

• multiform

• complicate assessment and treatment



Significance, 4:
…and more complexity
• Cannabis Use vs Cannabis Use Disorder

• Use
• “heavy” vs “light”/moderate – is it based on

• Amount?
• Frequency? …..daily vs non-daily may be especially important
• Route of administration?
• Form and Type of cannabis product

• Past/lifetime vs current
• Disorder: 

• Can be mild/mod/severe – but persistent & leads to suffering/impairment

• Psychosis Symptoms vs Psychotic Disorder
• Psychosis Symptoms: 

• Transient to chronic; perceptions/cognition/bhavior
• Disorder

• Persistent & leads to suffering/impairment



3.
Epidemiology



Epidemiology: Role of Legalization

• Cannabis use has increased for multiple reasons, one of them being 
increased legalization 

• Evidence suggests an increase in adolescent past-month consumption of 
cannabis following legalization in several geographical jurisdictions

(Lachance 2022)



Epidemiology: 
Prevalence of Cannabis Use

• Cannabis use is common and increasing in prevalence in the US
• Past year use by adults reached all time highs in 2022 (NIDA, 8/17/2023)

NSDUH 2022: 
Cannabis Use in People 18 or Older

2014 2022

lifetime: 47.1% 50.3%
past year: 13.3% 23.0% nearly 2x
past month: 8.5% 15.9% nearly 2x

(SAMHSA NSDUH 2022)



Epidemiology: 
Prevalence of Cannabis Use Disorder

Cannabis Use Disorder in the past year
2021:

among people aged 12 or older 

5.8% (or about 16.3 million people) 
estimated to have had a cannabis use disorder in the past 12 months

2021 National Survey on Drug Use and Health (NSDUH)

https://www.samhsa.gov/data/report/2021-nsduh-annual-national-report


Epidemiology: 
Increased THC Content
THC Concentrations increased in international cannabis markets, 1970 to 2017 

in all herbal cannabis in cannabis resin (Freeman 2020) 



Epidemiology: 
Co-occurrence of Cannabis Use/Disorder
and Psychotic symptoms /Disorders

• In cannabis users -- Psychotic symptoms and psychotic disorder is more 
common
• Frequent cannabis users have higher risk of transitory psychotic symptoms

• suspiciousness, paranoia and hallucinations

• 2-fold increased risk for psychotic disorder associated with use of significant 
quantities of cannabis (Carvalho 2022)

• In people with psychotic disorder – cannabis use disorder is more common:
• Cannabis Use Disorder occurs in high proportion

• 36% of patients with first-episode psychosis 

• 21% of those with established schizophrenia (Chesney 2024



Epidemiology:

Dose-response relationship: 
• increasing cannabis use and increasing psychosis risk (Benyamina 2016) 

• international study:  probability of developing a psychotic syndrome
• 2-3x higher in daily cannabis users than non-users, 

• in high-potency cannabis users, it was 1 – 6x higher than in non-users   (Carvalho 2022)

• Experimental data: 
• consistent association between psychotic disorder & cannabis use



4.
Relatedness of Cannabis and Psychosis



Relatedness: 
Patterns
1. Cannabis Use can  Cause Psychosis Symptoms

-During intoxication (Cannabis-induced Psychosis)

2. Cannabis  Use can be Caused  by Psychosis 

-“Self-medication” to reduce social anxiety or to help 
sleep

3.    Cannabis Use and Psychosis may co-occur and be caused 
by shared genetic and other vulnerabilities to both
psychosis and cannabis use



Cannabis can contribute to psychosis in 
several ways
• Cannabis causing psychotic symptoms or a more lasting psychotic 

disorder:  
• DSM-V Cannabis Intoxication

• DSM-V Cannabis-Induced Psychotic Disorder

• Cannabis triggering psychosis/uncovering previously unexpressed 

endogenous psychosis vulnerability in high-risk patients

• Cannabis exacerbating a pre-existing fully expressed endogenous 

schizophrenia spectrum psychosis



Cannabis Causing Psychosis, 1: Intoxication

• DSM-V Cannabis Intoxication
• usually mild and transient 
• human laboratory studies: 

• In healthy individuals given THC high doses: 35–50% experience 

psychotic symptoms (Pearson 2019)

• In cannabis users

• transient psychotic symptoms reported during acute use

• 19.8% reported hallucinations/visions 

• 51.4% reported paranoia (Pearson 2019)

• DSM-V Cannabis-Induced Psychotic Disorder



Cannabis Causing Psychosis, 2: CIPD

• DSM-V Cannabis-Induced Psychotic Disorder (CIPD)
• only psychotic symptoms occurring in the context of recent 

intoxication are thought to appropriately lead to  CIPD 

• hallucinations & delusions

• clinically significant distress/impairment 

• not better explained by an independent psychotic disorder 

• if symptoms last longer than 1 month –
• a diagnosis other than CIPD should be considered



Causation



Causal mechanisms: How Might Cannabis 
Induce, Uncover or Exacerbate Psychosis?
Volkow 2016:

• Chronic psychosis -- such a schizophrenia spectrum disorders could stem from 
• direct causality

• gene-environment interactions

• shared etiology, 

• or self-medication for premorbid symptoms

• strong evidence for a mechanistic link between cannabis use and schizophrenia

• but effects of cannabis may be modest in the total population 

• and need multiple genetic and environmental risk factors



Causal mechanisms: 
Cannabis, THC  and the Endocannabinoid System

• cannabis effects are produced largely by THC, working 

through the brain’s Endocannabinoid System

• THC effects are mediated through the brain 

endocannabinoid system’s  CB1 receptors

• Endogenous cannabinoids such as anandamide

function as neurotransmitters that affect brain areas that 

influence pleasure, memory, thinking, concentration, 

movement.

THC’s molecular structure resembles the 
endocannabinoid Anandamide

https://www-sciencedirect-com.ucsf.idm.oclc.org/topics/pharmacology-toxicology-and-pharmaceutical-science/endocannabinoid-system


Causal mechanisms: 
Cannabinoids and Dopamine

• THC effects are mediated through the brain endocannabinoid 
system’s  CB1 receptors

• CB1 receptor activity modulates dopamine function

• CB1 activation culminates in the excitation of dopaminergic 
neurons 

• These effects on dopaminergic systems have been linked to the 
development of psychosis



Vulnerability



Causal mechanisms of Psychosis: 
Complex Interactions & Different Vulnerabilities

• Cannabis affects individuals in different ways 
• the basis of this unpredictable sensitivity is uncertain.

• Individuals have diffferent levels of genetic risk for psychosis 

• Repeated exposure to THC 
• may sensitize an individual to the psychotic effects of THC

• in interaction with other environmental risk factors such as stress

• may be particularly relevant for individuals genetically at risk of dopamine 
dysregulation (Kuepper 2010)



Psychosis Vulnerability Differences (Kuepper 2010) 

Individuals with Psychosis Vulnerability

• Person A 
• “normal” developmental expression of 

subclinical psychotic experiences that are 
mild and transient.

• Person B 
• has similar expression but longer 

persistence due to additional 
environmental stressors (zigzag arrows). 

• Person C 
• has prolonged persistence & transition to 

clinical psychotic disorder due to severe 
repeated cannabis use (cannabis leaves) 
in addition to prior stressors. 

Different Expressions of Psychosis

(Kuepper 2010) 



Psychotomimetic effects of cannabis use 
increased in individuals prone to psychosis (Mason 2009)

• This study  compared cannabis users and 
controls on two test days. 

• The first was the day of acute cannabis use for 
the cannabis group (day 0) 

• and the second was 3–5 days later (days 3–5) 
following at least 24 h of abstinence.

• On the first test day, cannabis users were 
assessed beginning 10–15 min after smoking a 
‘spliff’ of their own cannabis.

• This study found that trait psychosis-proneness 
potentiated the psychotomimetic effects of 
cannabis
(Mason 2009) 

(a)

Mean Psychotomimetic 
States Inventory (PSI) 
scores

-across day 

-and drug-user group.

(b) 

Mean PSI scores 

-across day, 

-Schizotypal Personality 
Questionnaire (SPQ) group 

-and drug-user group 



THC-induced dopamine release as a function of psychosis risk: 
a positron emission tomography study  (Kueper 2013)

• Study revealed the novel finding of differential 
striatal DA release following inhalation of Δ9-
THC in individuals displaying different levels of 
psychosis risk. 

• Patients with psychotic disorder and 
unaffected relatives released significantly more 
DA in response to THC 

• compared to controls, who, consistent with 
most previous work, did not release significant 
amounts of DA.

(Kueper 2013)

Δ9-THC was not associated 
with dopamine release in 
the control group

But significant ligand 
displacement induced by 
Δ9-THC in striatal 
subregions, indicative of 
dopamine release, 

was detected in both 
patients and relatives. 

This was most pronounced 
in caudate nucleus.‘



A Patient with Psychosis and Cannabis Use:
2. History 
• Onset of psychosis has manifested fully in past year

• Co-occurring cannabis use for past 3 years

• Daily cannabis use x 1 year; heavy vaping/smoking

• Timeline
• Prior to cannabis use: Depression but no sx of psychosis

• Psychosis emerged in 3rd year of cannabis use

• Since start of cannabis use, has had 1 or 2 extended periods of  abstinence: 
depression remained but sx of psychosis subsided

• Family Hx: 
• Possible bipolar psychotic disorder in an uncle



A Patient with Psychosis and Cannabis Use:
3. Assessment
• Neuropsychological Testing

• thought disorder

• Labs: 
• Urine + for THC

• psychosis lab tests/imaging workup: negative

• Tx –pharmacotherapy
• Antipsychotic aripiprazole and planned slow taper over several months after 

discharge – balancing risks/benefits

• NAC for Cannabis use disorder – despite conflicting studies



Treatment



Treatment of Psychosis in Co-occurring Psychosis and 
Cannabis Use, Pharmacotherapy, 1
(Denissoff 2024)

Antipsychotic Use and Psychiatric Hospitalization

in First-Episode Non-affective Psychosis  &Cannabis Use 
Disorder:  A Swedish Nationwide Cohort Study

• Individuals with first-episode psychosis (FEP) 
and cannabis use disorder 

• who were prescribed any antipsychotic 

• were significantly less likely to be hospitalized 
for psychosis than similar patients who did not 
receive an antipsychotic.

• Clozapine 

• and long-acting injectable (LAI) formulations of 
risperidone, aripiprazole, and paliperidone 

• were the most effective medications at 
preventing relapse and hospitalization due to 
psychosis. 

Association of second-generation antipsychotics with 
subsequent hospitalization
due to psychotic relapse



Treatment of Psychosis in Co-occurring Psychosis 
and Cannabis Use, Pharmacotherapy, 2
Antipsychotic Use and Psychiatric Hospitalization 

in First-Episode Non-affective Psychosis 

and Cannabis Use Disorder: A Swedish Nationwide 
Cohort Study (Denissoff 2024)

• Clozapine was also most effective at preventing 
hospitalization due to substance use.

• Clozapine was associated with an 86% risk 
reduction of hospitalization due to SUD.’ 

Association of second-generation antipsychotics with 
subsequent hospitalization 
due to any substance use disorder



Treatment of Cannabis Use Disorder
in Co-occurring Psychosis and Cannabis Use
• Psychosocial treatments

• Standard SUD treatment approaches
• Motivational counseling

• Self-help: 12-step and other self-help group facilitation

• Biofluid monitoring

• Behavioral contingencies

• Pharmacotherapy: no proven medications (Kondo 2020)

• N-Acetylcysteine (NAC): 
• 2 RCTs examined the effectiveness of the glutamate-modulating dietary supplement NAC vs 

• One RCT studied adolescents and young adults (ages 13 to 21 years), 8-weeks (n= 116) 

• found a statistically significant reduction in cannabis use with NAC compared with placebo during treatment 

• however, the larger (n=302), 12-week trial in adults found no effect of NAC on cannabis use.



A Patient with Psychosis and Cannabis Use:
4. Treatment
• Pharmacotherapy

• Antipsychotic aripiprazole 
• Showed substantial resolution of psychotic sx after 2 weeks

• Duration:
• Several months at stable dose
• Then try slow taper over several months after discharge – balancing risks/benefits

• N-acetylcysteine (NAC) for Cannabis use disorder 
• despite conflicting studies—may have benefit and very low risk

• Psychosocial tx
• Motivational
• Self-help (AA)
• Abstinence monitoring and behavioral contingencies
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